neutralizing Ab to CCL19 strongly reduced DC accumulation in LNs in a model of contact sensitization.
Results

Expression and Functional Activity of MRP1 in DCs
The expression of multidrug resistance transporters was first assayed in DCs that migrated from mouse ear explants. Flow cytometric evaluation of permeabilized mouse DCs using an mAb that would identify both of the two murine homologs of human MDR-1 and an mAb against MRP1 revealed the expression of MRP1 in mouse DCs, but did not clearly show expression of MDR-1 gene products ( Figure 1A) .
The functional activity of multidrug resistance transporters was assessed by loading DCs with a fluorescent transport substrate and then measuring the units of fluorescence retained in the cells over a period of time (Chaudhary and Roninson, 1991 termined the density of DCs in the epidermis and found that it was similar among wild-type, MRP Ϫ/Ϫ , and MDR1a/1b Ϫ/Ϫ mice (800-900 epidermal DCs / mm 2 ). The accumulation of CD11c ϩ FITC ϩ DCs in lymph nodes was then determined in these mouse strains 18 hr after application of FITC, when the migration of FITC ϩ wild-type DCs to the lymph node becomes maximal (data not shown). MDR1a/1b Ϫ/Ϫ mice showed only a slight average reduction (10%) in the accumulation of FITC ϩ DCs in draining lymph nodes, which was not statistically signifi- Figure 5F ) and DEC-205 (not shown). Quantitative analyceeds the area that would be directly exposed to the cysLTs, which were injected into the skin in a small sis revealed 7 times more FITC ϩ cells in the dermis of MRP1 Ϫ/Ϫ mice than in MRP1 ϩ/ϩ mice ( Figure 5G ).
volume to minimize hydrostatic pressure on the local We were led to examine the role of cysLTs in DC migration while following up on the mechanism by which multidrug resistance transporters mediated mobilization of DCs. Upon recognizing that MRP1, the known transporter for LTC 4 , was necessary for optimal FITC-induced DC migration to lymph nodes, we turned to the use of 5-LO-deficient mice to test further the role of LTC 4 in DC migration. Whereas DC migration to lymph nodes in such mice was reduced, as in MRP1-deficient mice, the nature of the migratory defect in 5-LO-deficient mice was confounded by a parallel reduction in the number of epidermal Langerhans cells. This observation suggests that a 5-LO metabolite may be necessary not only for DC migration but also for epidermal DC development. A similar reduction of Langerhans cell density was not found in MRP1 Ϫ/Ϫ mice. Thus, the absence of an intracellular 5-LO metabolite may account for the reduced 
in DC Chemotaxis and Migration
It is not yet clear whether multiple chemokines, such In the absence of secreted cysLTs, many FITC ϩ skin as both CCL19 and CCL21, must be functional for migraDCs were found adjacent to VE-cadherin ϩ vessels, contion of DCs to lymph nodes in response to a given stimusistent with the possibility that they had migrated to lus. Neither is it known whether CCL19 is necessary for lymphatic vessels but failed to transmigrate the endomigration to lymph nodes in conditions other than we thelium and enter the lymphatic lumen. This observation have examined here, such as during the steady state. caused us to consider the hypothesis that just as LTC 4 Since 
FITC Sensitization and Migration Assays Mice
Mice were anesthetized using methoxyfluorane and the dorsal skin MRP1-deficient mice were generated as described previously (Lorwas clipped. FITC (8 mg/ml) was dissolved in equal volumes of ico et al., 1998). These mice and MRP1 ϩ/ϩ controls were maintained acetone and dibutyl phthalate (Sigma) and was applied in 25 l on a mixed background (129 ϫ C57/BL6). Typically, female mice at aliquots with a pipet tip. FITC was applied to the ear skin or three age 2-3 months were used for experiments, but similar results were applications were made on each side of the mouse in areas of obtained with male mice. Mdr1a/1b Ϫ/Ϫ mice on an FVB/N backskin that drain to axillary, brachial, and inguinal lymph nodes. Cell ground and MDR1a/1b ϩ/ϩ FVB/N controls were purchased from Ta treme care was taken at all times to minimize exposure to light and After blocking with 5% milk, the membrane was incubated overnight oxygen. Aliquots were stored at Ϫ80ЊC and were used within 1 with anti-MDR mAb C219 (3 g/ml) or anti-MRP1 mAb MRPr1 (1:20 week. Dilutions were made in PBS (for intracutaneous injection) dilution of culture supernatant). These mAbs were detected with or chemotaxis buffer. Intracutaneous injections were made with a horseradish peroxidase-conjugated anti-mouse or anti-rat IgG, retuberculin syringe (30 gauge needle, ‫52ف‬ l each injection). spectively, and ECL substrates (Amersham, Arlington Heights, IL).
Skin Explant Cultures Immunostaining
Methods previously described for establishing and evaluating DC Epidermal sheets were prepared according to the previously demigration using human (Randolph et al., 1998) 
